® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



@ Publication number: 



0 425 267 A2 



EUROPEAN PATENT APPLICATION 



© Application number: 90311647.3 


© int. CI. 5 : H04B 1/16, H03D 3/24 


® Date of filing: 24.10.90 




© Priority: 26.10.89 JP 280551/89 


Kyoto-fu 614(JP) 


© Date of publication of application: 


Inventor: Ozeki, Hiroaki 


8-21-401, Kayashlma Honmachi, 


02.05.91 Bulletin 91/18 


Neyagawa-shi 


© Designated Contracting States: 
DE FR GB 


Osaka-fu 572(JP) 

Inventor: Kanno, Ippei 

2-6-12-24, Kttanakaburi, Hirakata-shi 


© Applicant: MATSUSHITA ELECTRIC 


Osaka-fu 573(JP) 


INDUSTRIAL CO., LTD 




1006, Ohaza Kadoma, Kadoma-shi 
Osaka 571 (JP) 


© Representative: Crawford, Andrew Birkby et al 


A.A- THORNTON & CO. Northumberland 


© Inventor: Sakashita, Seiji 


House 303-306 High Holborn 


1-B40-405 Otakoyama Isrtishiro, Yawata-shi 


London WC1V 7LE(GB) 



(g) Satellite receiver. 



© Radio waves used in broadcasting and commu- 
nications making use of broadcasting satellite and 
communication satellite are FM signals, and the fre- 
quency shift and exclusive bandwidth vary depend- 
ing on the modulation signal. The satellite broadcast- 
ing receiver is designed to control the frequency 
shift so that the amplitude of the demodulation signal 
be constant, thereby making uniform the bandwidth 
of the intermediate frequency filter, so as to be 
capable of receiving by one filter. At this time, the 
frequency shift can be controlled continuously, from 



large to small one, in a predetermined exclusive 
bandwidth. When further expanding the frequency 
shift, since the exclusive bandwidth is extended, and 
the noise electric power is increased and the receiv- 
ing sensitivity is lowered as compared with the ex- 
clusive machine. Accordingly, when expanding the 
frequency shift, the noise bandwidth is narrowed in 
the PLL demodulator, thereby enhancing the receiv- 
ing sensitivity. 
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SATELLITE RECEIVER 



The present invention relates to a receiver to 
be used for satellite broadcasting and satellite 
communication. 

Hitherto, receivers for satellite communications 
were mainly for professional use. and composed of s 
an exclusive receiver for each satellite. Receivers 
for satellite broadcasting were identical in modula- 
tion signal, and broadcasting was received by one 
receiver. 

However, as the demand for satellite transmis- to 
sion increases and the band compression technol- 
ogy is advanced, methods for transmitting high 
definition signals in the same conventional exclu- 
sive bandwidth have been developed and put in 
practical use. Such examples are transmission sys- 75 
terns represented by MUSE system and MAC sys- 
tem. As a result, signals differing in the modulation 
index from the conventional signals have come to 
mix in the conventional signals. In such situation, 
the existing receivers are receiving by using the 20 
same demodulator. 

As the number of satellites is increasing every 
year and broadcasting waves and communication 
waves are emitted from plural satellites, it is now 
necessary to select the satellite to receive depend- 25 
ing on the purpose. In some of the satellites, the 
exclusive frequency bandwidth is different from 
each other, and in order to alter the bandwidth of 
the intermediate frequency filter in the prestage of 
the demodulator of the receiver, there were pro- 30 
vided as many filters as the number of types of 
satellite differing in the exclusive bandwidth to be 
received. 

In such conventional satellite broadcasting re- 
ceivers, it is impossible to receive unless the cir- 35 
cuits are added if the number of satellites in- 
creases in the future and the exclusive bandwidth 
varies or the frequency shift is different If the 
frequency shift is different, for example, when re- 
ceiving a signal of MUSE system from the NTSC 40 
system, the amplitude of the demodulation signal 
differs and the gain of the video signal amplifier 
circuit must be changed. Or when the bandwidth of 
the filter is determined by adjusting to the signal of 
a large frequency shift, the noise electric power is 45 
larger as compared with the exclusive receiver 
adjusted to a signal of small frequency shift, and 
the sensitivity of the receiver is lowered relatively. 

It is hence a primary object of the invention to 
present a satellite broadcasting receiver capable of 50 
receiving satellites differing in the exclusive band- 
width or frequency shift. 

To achieve the above object, a receiver of the 
invention, when obtaining a demodulation signal by 
demodulating after converting a received FM signal 



into an intermediate frequency fixed by an oscilla- 
tor and a mixer and selecting by one filter, com- 
pares the amplitude of the obtained demodulation 
signal with a preset amplitude, supplies the de- 
modulation signal as a modulation signal to the 
oscillator to generate an FM signal and compress 
the frequency shift by the mixer so that the am- 
plitude of the demodulation signal becomes the 
same as the preset amplitude. At this time, the 
frequency shift Is done continuously from compres- 
sion to expansion. When expanding the frequency 
shift, meanwhile, in order to suppress a sensitivity 
variation, the demodulation band is limited to lower 
the noise power and maintain the sensitivity. 

In this constitution, the frequency shift of the 
intermediate frequency becomes constant, and it is 
possible to select by one filter only, and the de- 
modulation amplitude becomes constant. Further- 
more, as the frequency shift is reduced, the filter 
becomes narrow, and the sensitivity is improved. 
Besides, as for the frequency expansion, the sen- 
sitivity is maintained by limiting the noise of the 
demodulator. It is also possible to cope with the 
reception of signals differing in the frequency shift 
by varying the preset amplitude of the demodula- 
tion signal. 

Fig. 1 is a block diagram showing an entire 
constitution of a satellite broadcasting receiver 
for receiving satellite signals differing in the 
modulation index in a first embodiment of the 
invention. 

Fig. 2 is a block diagram showing an entire 
constitution of a satellite broadcasting receiver 
for receiving satellite signals differing in the 
modulation signals in a second embodiment of 
the invention. 

Fig. 3 is a block diagram showing an entire 
constitution of a satellite broadcasting receiver 
having an AGC composed of an intermediate 
frequency amplifier in a third embodiment of the 
invention. 

Fig. 4 is a block diagram of an output level 
comparator circuit for comparing the amplitude 
of demodulation , signal with a preset signal. 
Fig. 5 is a diagram showing the waveform of a 
signal flowing in an output level comparator cir- 
cuit. 

Fig. 6 is a diagram showing the circuit composi- 
tion of the output level comparator circuit. 
Fig. 7 is a diagram showing the circuit composi- 
tion of an oscillator. 

Fig. 8 is a diagram showing the circuit composi- 
tion of a modulation driving circuit. 
Fig. 9 is a diagram showing the circuit composi- 
tion of an AGC voltage generator circuit. 
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Fig. 10 is a block diagram of a sound carrier 
extraction circuit when transmitting sound signal 
by analog frequency modulation. 
Fig. 11 is a block diagram of a sound carrier 
extraction circuit when transmitting sound signal 
by digital modulation. 

Fig. 12 is a block diagram of a clock regenera- 
tion circuit when transmitting video and sound 
signals by digital demodulation by band com- 
pression. 

Fig. 13 is a constitutional drawing of a switch 
circuit. 

Fig. 14 is a diagram showing a PLL circuit for 
composing a demodulation circuit. 
Fig. 15 is a Bode diagram showing an open loop 
transmission characteristic of PLL circuit. 
Fig. 16 is a diagram showing the changes of 
amplitude and polarity of demodulation signal 
flowing in a modulation driving circuit 
Referring now to the drawings, some of the 
preferred embodiments of the invention are de- 
scribed in detail below. 

Fig. 1 shows the composition of a satellite 
broadcasting receiver for receiving signals differing 
in frequency shift. A signal from a satellite is con- 
verted from 12 GHz to 1 GHz in a converter 1 , and 
amplified in a high frequency gain control amplifier 
2 capable of varying the gain and supplied into a 
mixer 3. At the mixer 3, it is converted into an 
intermediate frequency signal by an oscillation sig- 
nal of VCO 10. and is supplied into a PLL de- 
modulation circuit 5 through an IF filter 4 to syn- 
chronize in frequency, thereby obtaining a de- 
modulation signal. The demodulation signal is fed 
into a de-emphasis circuit 6 to flatten the frequency 
characteristic, and video signal and sound signal 
are processed a demodulation signal processing 
circuit 7, and are delivered. 

The signal after the output from the de-em- 
phasis circuit 6 is supplied into an output level 
comparator circuit 14, and is compared with the 
amplitude of the modulation signal determined by 
an output level setting circuit 15, and the differen- 
tial voltage is supplied to a modulation driving 
circuit 11 and AGC voltage generator circuit 8. On 
the other hand, the output signal of the PLL de- 
modulation circuit 5 is supplied to the modulation 
driving circuit 1 1 , and the amplitude and polarity of 
the demodulation signal supplied to the modulation 
driving circuit 11 are varied depending on the am- 
plitude and polarity of the differential voltage from 
the output level comparator circuit. This signal var- 
ied in amplitude and polarity is newly supplied to 
the VCO 10 as a modulation signal,, and an FM 
signal is generated newly, and is supplied into the 
mixer 3. The mixer 3, in order to operate to gen- 
erate a frequency difference of input signal, has the 
intermediate frequency signal of the output smaller 



in the frequency shift as compared with the re- 
ceived signal. When the frequency shift of the 
signal fed to the converter 1 is varied, the above 
operation is carried- out so as to be equal to the 

5 amplitude determined by the output level setting 
circuit 15, and the intermediate frequency band- 
width and demodulation amplitude become con- 
stant. If the input signal of the mixer 3 and the 
modulation polarity of the VCO 10 are identical, the 

70 frequency shift is compressed, and if reverse in 
polarity the frequency shift is expanded. When the 
frequency shift is expanded, the demodulation sig- 
nal amplitude is smaller than the preset voltage. 
When the exclusive bandwidth of the signal is 

75 expanded, the noise electric power increases as 
compared with that in an exclusive receiver, and 
the sensitivity of the receiver is lowered. At this 
time, by the signal from the output level compara- 
tor circuit 14, the AGC voltage to be supplied to 

20 the high frequency gain amplifier 2 is varied and 
the electric power gain is lowered, and the input 
level to the PLL demodulator is lowered. 

Consequently, in the ordinary operation for 
contracting the frequency shift, the open loop char- 

25 acteristic 210 in Fig. 15 becomes an open loop 
characteristic 212 by the drop of electric power 
gain of the high frequency gain control amplifier 2, 
and the operating frequency band is narrowed and 
the noise electric power can be suppressed, there- 

30 by enhancing the sensitivity of the receiver. As a 
result, although the intermediate frequency band is 
wider than in the exclusive machine, lowering of 
the receiving sensitivity is inhibited. 

The AGC voltage is converted into a DC volt- 

35 age by the AGC detection circuit 9 by extracting 
signal from the prestate of the PLL demodulation 
circuit, and is supplied into the AGC voltage gener- 
ator circuit 8. 

A channel selection signal is fed into the VCO 

40 control circuit 12 from a channel input circuit 13, 
and the VCO 10 presents a channel selection volt- 
age to set to a desired channel. On the other hand, 
the information showing whether the VCO 10 is set 
in a desired channel or not is supplied to the VCO 

45 control circuit 12. Meanwhile, the signal after PLL 
demodulation may be supplied directly to the mod- 
ulation driving circuit 11 and output level compara- 
tor circuit 14, but it is easy to detect the level when 
the saveform of the demodulation signal is shaped, 

so and therefore supply to the output level comparator 
circuit 14 is done by way of the de-emphasis 
circuit. 

Thus, the satellite broadcasting receiver of the 
invention is capable of receiving if the frequency 
55 shift of the signal from the satellite is different by 
setting the bandwidth constant. When expanding 
the frequency shift of the signal of a narrower 
exclusive bandwidth than the bandwidth of the in- 
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s? a 2? frequenc * mer < »» reiving sensitivity 
«s rased so as not to be interior to that of the 
conventional exclusive receiver. 

Rg. 2 shows the construction of a satellite 
broadcasting receiver differing in the bandwidth of 
modulat.on signal and hence different in the fre- 

veZV™^/ 9 ™' fr ° m Sate,,ite * con- 
verted from 12 GHz into 1 GHz in a converter 1 

and amplified by a high frequency gain control 

ampler 2 capable of varying the gain, and s £ 

in f a , m ' Xer 3 - *• mixer 3 ' ft is verted 
into an .ntermediate frequency signal by the os- 

f demodulator c.rcuit 5 through an IF filter 4 to 
be synchronized in frequency, thereby obtaining a 
demodulate signal, .f.the sign a, received at Sis 
modulation s, '9nal composed of video 

t C ° nVenti0nal NTSC or PAL s y s tem. the 
demodulation S1 g na i is flattened in the frequency 

T° ' n 3 de - em P hasf s circuit 6. and video 
f in . S ° Und S '' 9nal are P^sed and deliv- 
ered by a demodulation signal processing circuit 7 
At this tome, since the sound is transmitted by a 
I SOU " d , Lanier, a circuit for extracting and de- 
modulating it is required, and this role is played by 
| a sound subcamer extraction circuit 18. Or when 

I llnnT 9 / Si9nai ^^pressed in the video 
| signal and sound signal such as of MUSE or MAC 

? Z^T' the * d r emodu,ation signal from the demodu- 

,c i , h 5 L S f,attened in fre « uenc y characteris- 
ing « de ; em P hasi s circuit 16. and the video signal 
and sound s.gnal and processed and output by a 
demodulation signal processing circuit 17. At this 

hTn!;, SmCe 6 ' ma9e ^ • ound "» transmitted as 
bandcompressed digital signals, to demodulate 
«iem. a circuit for regenerating the clock of a 
system ,s needed, and a clock regeneration circuit 
1 9 is provided for this purpose. 

The demodulation signal after output from de- 
emphasis circuits 6. 16 are suppiiedT an ^ 
level comparator circuit 14 through switch circuits 
f.[ Z • res P ec t'vely, and compared with the am- 
Plitude of the demodulation signal set in L out^t 

Stlf 9 C - CUitS 15 ' t6 ' and *• different 
U a^Arr T t0 the modU,ati0n drivin ° *»* 
ll J^ t V ta9e 9enerat0r circuft 8 - Thf * output 
evel settmg circuits 15. 26 function to set so ttat 
fte output levels of the demodulation signal pro- 
cessing circuits 7. 17 be the same. This signal 

ZSV^ T" ' eVe ' ""^ circuit 14 
through swrtches 24. 25. These switches 22 24 are 

pV*^ driVinQ CirCuit 20 - 1118 swf tch 

c rcu 21 OPerated by 3 **** drivi "9 

c^cu,t 21. When the sound signal is demodulated 

eXtraCtin9 the Subcarrier bv •» subcamer 
exfracfton circuit 18. the signal showing the pres- 

l™itVZ c Z V hs signai is fed to the s "' tch 

circuit 21. and the demodulation signal is supplied 



iTt^ COm ^ ator circuit through the 

clock regeneration circuit 19 regenerates a clock 0 f 
^system the signal showing the presence or 
absence of the signal is fed to the switch circuit 2 S 

At this time, when the sound is frequencv- 
modulating the subcarrier. the sound subcase Z 
fract.cn circuit is is composed as shown in Rg To 

» SoughTF°34 th f e d r mphaS,S drCUit 6 

*Z T I f ° r extractin 9 subcarrier, regener- 

STidTS " i9nal ™ FM Adulation cfrcuft 
35, and ,s de-emphasized and delivered bY the 

?PF ^T 88 '" 9 C,rCUit 36 - From «* 0lrt P«t of the 
so ^ P : 6SenCe ° r absenc ® of subcarrier is 

and ^ V ^ • S, ' 9na, ' evel detection cVcuit 3 7 ! 
cfrcuif21. eSU,tS ' S SUPPHed t0 ««* 

While the sound is digitally modulatinq the 
subcamer. the sound subcarrier extraction circus 

frfe H^^ 35 Sh ° Wn in R 9- output o? 

tof ^ PhaSfe drcuit 6 P^es through a BPF 38 
for exfractng the subcarrier. regenerates a sound 
PCM signal ,n a QPSK demodulation circuit 39 

so S and" S ^ » C ™ <*S>2 

to^ h . « e " Vered throu 9 h ^ converter 41 A 
locLtlT f 9 f ,or Acting the state i 
locked to the clock of the PCM decoder 40 is 
delivered to the switch driving circuit 21 
as , nm i he video a "d sound signals are band- 

cTrcunifs co 3 " 3 ' S,n , 9,eS ' the c, - k -^neraTon 
circuit 19 is composed as shown in Rg. 12 The 
output of the de-emphasis circuit 16 seiches thl 
temdSe^r PU,W " Pattem in the s/nchro^s P 2 

2t u L 431 and the frequency of PLL is 
rnatehed with the clock of the system, and at this 

nous Ck H tate iS SUPP ' ied from the synch^! 
nous pattern detection circuit 42 to the synchro- 
nous state detection circuit 44 and toic J , 
* supplied to the switch drSg ^20 S ^ " 
At this time, the switch circuit is composed of 
analog switch 45 (CMOS-.C 4066) as *ZTf£ 

p^ovSed 8nOU9h 38 ^ 38 018 Same ^-tion ?s 

50 S 0ther hand ' me out P ut s-gr-al of the PLL 

Zn^ n ° n C ' rCUit 5 18 ^P' 1 ^ *» 1,16 "^odulat 
ftTofSTS ^ 11 " and amp,itude and Po'ar- 
uteitor, h 3ti0n S, ' 9nal su PP |!ed to the mod- 

ulat.on dnving circuit 11 are varied depending on 
sb the amplrtude and modulation of the different^ 
voljge from the output level comparator ^ 

ly supplied as modulation signal to the VCO 10. 
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and an FM signal is newly generated, and is sup- 
plied to the mixer 3. The mixer 3 operates to 
generate a frequency difference of the input sig- 
nals, and therefore the intermediate frequency sig- 
nal of the output is smaller in the frequency shift as 
compared with the received signaJ. When the fre- 
quency shift of the signal entering the converter 1 
changed, the above operation is carried out so as 
to be equal to the amplitude determined in the 
output level setting circuit 15, and the intermediate 
frequency bandwidth and the demodulation am- 
plitude become constant If the input signal of the 
mixer 3 and the modulation polarity of the VCO 10 
are same, the frequency shift is compressed, and if 
reverse in polarity the frequency shift is expanded. 
When the frequency shift is expanded, the de- 
modulation signal amplitude is smaller than that of 
the set voltage. When expanding the exclusive 
bandwidth of this signal, as compared with the 
case of exclusive receiver, the noise electric power 
increases, and hence the sensitivity of the receiver 
is lowered. At this time, by the signal from the 
output level comparator circuit 14, the AGC voltage 
to be supplied to the high frequency gain amplifier 
2 is varied to lower the electric power gain, thereby 
lowering the input level to the PLL demodulator. 

Consequently, in the ordinary operation for 
constracting the frequency shift, the open loop 
characteristic 210 in Fig. 15 becomes the open 
loop characteristic 212 by the drop of electric pow- 
er gain of the high frequency gain control amplifier 
2, and the operating frequency width becomes 
narrow and the noise electric power can be sup- 
pressed, so that the sensitivity of the receiving may 
be enhanced. As a result, although the intermediate 
frequency band is wider than in the exclusive re- 
ceiver, lowering of receiving sensitivity is sup- 
pressed. 

The AGC voltage is converted into a DC volt- 
age by the AGC detection circuit 9 by extracting 
the signal from the prestate of the PLL demodula- 
tion circuit, and is supplied to the AGC voltage 
generator circuit 8. 

A channel selection signal from the channel 
input circuit 13 is supplied to the VCO control 
circuit 12, and the channel selection voltage is set 
in the VCO 10 to set to a desired channel. The 
information whether the VCO 10 is set in a desired 
channel or not is supplied to the VCO control 
circuit 12. 

The signal after PLL demodulation may be 
directly supplied to the modulation driving circuit 
11 and output level comparator circuit 14, but it is 
easier to detect the level by shaping the waveform 
of the demodulation signal, and hence the supply 
to the output level comparator circuit 14 is made 
through de-emphasis circuit. 

Thus, in the satellite broadcasting receiver of 
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the invention, even if the type of the signal from 
the satellite is different, it is possible to receive by 
keeping the bandwidth constant. When expanding 
the frequency shift of the signal in the exclusive 
5 bandwidth narrower than the bandwidth of the inter- 
mediate frequency filter, the receiving sensitivity is 
enhanced so as not to be inferior to that of the 
existing exclusive receiver. 

Fig. 3 shows the construction of a satellite 

10 broadcasting receiver for receiving signals differing 
in frequency shift. A signal from a satellite is con- 
verted from 12 GHz into 1 GHz in a converter 1, 
and amplifier by a high frequency amplifier 27 
capable of varying the gain, and is supplied to a 

is mixer 3. In the mixer 3, by the oscillation signal 
from a VCO 10, it is converted into an intermediate 
frequency signal, and is amplified in an intermedi- 
ate frequency gain control amplifier 28 by way of 
an IF fitter 4, and is supplied into a PLL demodula- 

20 tion circuit 5 to be synchronized in frequency 
thereby obtaining a demodulation signal. The de- 
modulation signal is flattened in the frequency 
characteristic by a de-emphasis circuit 6, and video 
signal and sound signal are processed and deliv- 

25 ered by a demodulation signal processing circuit 7. 

The signal after the output from the de-em- 
phasis circuit 6 is supplied into an output level 
comparator circuit 14, and is compared with the 
amplitude of the demodulation signal set by an 

30 output level setting circuit 15, and the differential 
voltage is supplied to a modulation driving circuit 
11 and an AGC voltage generator circuit 8. On the 
other hand, the output signal of the PLL demodula- 
tion circuit 5 is supplied to the modulation driving 

35 circuit 11, and the amplitude and polarity of the 
demodulation signal supplied to the modulation 
driving circuit 11 are varied depending on the am- 
plitude and polarity of the differential voltage from 
the output level comparator circuit. This signal var- 

40 ied in amplitude and polarity is newly supplied as 
modulation signal to the VCO 10, and an FM signal 
is newly generated and is supplied to the mixer 3. 
The mixer 3 generates a frequency difference of 
the input signal, and hence the output intermediate 

45 frequency signal is smaller in the frequency shift as 
compared with the received signal. When the fre- 
quency shift of the signal entering the converter 1 
varies, the above operation is conduced so as to 
be equal to the amplitude set by the output level 

50 setting circuit 15, and the intermediate frequency 
bandwidth and the demodulation amplitude be- 
come constant. If the input signal of the mixer 3 
and the modulation polarity of the VCO 10 are 
same, the frequency shift is compressed, and if 

55 reverse in polarity the frequency shift is expanded. 
When the frequency shift is expanded, the de- 
modulation signal amplitude is smaller than the set 
voltage. When expanding the exclusive bandwidth 

5 
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of this signal, as compared with the case of exclu- 
sive receiver, the noise electric power increases 
and hence the sensitivity of the receiver is lowered.' 
At this time, by the signal from the output level 
comparator circuit 14, and AGC voltage to be sup- 
plied to the intermediate frequency gain amplifier 
28 is varied to lower the electric power gain, there- 
by lowering the input level to the PLL demodulator. 
As a result, in the ordinary operation for contracting 
the frequency shift, the open loop characteristic 
210 in Fig. 15 becomes the open loop characteris- 
tic 212 by the drop of electric power gain of the 
high frequency gain control amplifier 2. and the 
operating frequency width becomes narrow to sup- 
press the noise electric power, hence enhancing 
the sensitivity of the receiver. Accordingly, although 
the intermediate frequency width is broader than in 
the exclusive machine, lowering of receiving sen- 
sitivity is inhibited. 

The AGC voltage is converted into a DC volt- 
age by the AGC detection circuit 9 by extracting 
signal from the prestage of the PLL demodulation 
circuit, and is supplied into the AGC voltage gener- 
ator circuit 8. 

A channel selection signal is fed into the VCO 
control circuit 12 from a channel input circuit 13 
and the VCO 10 presents a channel selection volt- 
age to set to a desired channel. On the other hand, 
the information showing whether the VCO 10 is set 
in a desired channel or not is supplied to the VCO 
control circuit 12. Meanwhile, the signal after PLL 
demodulation may be supplied directly to the mod- 
ulation driving circuit 11 and output level compara- 
tor circuit 14, but it is easy to detect the level when 
the waveform of the demodulation signal is shaped 
and therefore supply to the output level comparator 
circuit 14 is done by way of the de-emphasis 
circuit. 

Thus, the satellite broadcasting receiver of the 
invention is capable of receiving if the frequency 
shift of the signal from the satellite is different by 
setting the bandwidth constant. When expanding 
the frequency shift of the signal of a narrow exclu- 
sive bandwidth than the bandwidth of the inter- 
mediate frequency filter, the receiving sensitivity is 
raised so as not be inferior to that of the conven- 
tional exclusive receiver. 

Fig. 4 is a block diagram of an output level 
comparator circuit 14 of the satellite broadcasting 
receiver of the invention. The demodulation signal 
entering from a de-emphasis circuit 6 is free of DC 
component as shown in Fig. 5a, and therefore the 
amplitude is determined mainly by the average 
voltage of the demodulation signal: Accordingly 
through a clamp circuit 33. to pedestal level of the 
video signal is kepi oat a specific potential as 
shown in Fig. 5b. Afterwards, the video portion is 
cut off by a slice circuit 32 to leave only the 



synchronous signal as shown in Fig. 5c. which is 
supplied to a peak hold circuit 31. Since the am- 
plitude of this synchronous signal is proportional to 
the frequency shift of the received FM signal by 
s detecting this voltage, the frequency shift may be 
kept constant This output is fed to a comparator 
circuit 30. and is compared with the set voltage 
supplied from an output level setting circuit 15 and 
the result is supplied into a modulation drivina 
w arcuit 11 and AGC voltage generator circuit 8 At 
this time, the voltage waveform of the demodula- 
tion signal entering the comparator circuit is hold- 
ing the peak of the synchronous signal, and there- 
fore it is as shown in Fig. 5d. 
is Fig. e is an example of a practical circuit 

composition of the output level comparator circuit 
14 explained in F.g. 4 . The demodulation signal 
from the de-emphasis circuit 6 enters the clamp 
circuit 33, and when the signal becomes higher 
20 than the DC potential 121 through a DC blocking 
capacitor 120, a diode 118 is made nonconductive 
and the signal is transmitted to the next stage' 
When become lower, to the contrary, the diode 118 
does not conduct and only a specific voltage is 
25 transmitted, the signal is supplied to the slice cir- 
cuit 32 in the next stage. The signal amplified by 
an amplifier 117 of which amplification factor is 
determined by resistances 115, 116 can pass only 
if higher than the potential determined by the DC 
30 potential 113 because the diode 114 conducts 
while the lower signals are cut off. The resistance 
112 is load resistance. Afterwards, it is supplied to 
the peak hold circuit 31. Hence, from the buffer 
111 1 to the diode 110 and capacitor 109, the peak 
35 hold voltage is held and is fed into the comparator 
circuit 30. The signal enters the comparator 106 
through resistance 108. while the st voltage sup- 
plied from the output level setting circuit 15 enters 
the other terminal of the comparator 106 to com- 
40 pare, and the result is supplied to the modulation 
dnving circuit 11 and AGC voltage generator circuit 
8. Here, resistances 108. 105, 103, 107 101 102 
are bias resistances for determining the' operating 
range of the comparison output. 
« The output level setting circuit 15 is composed 
of variable resistor 122. Here, however, as far as 
generating DC potential, the potential may be gen- 
erated by sending a code of set voltage by D/A 
converter. y 

so Fig. 7 shows an embodiment of VCO 10 of 

satellite broadcasting receiver of the invention. The 
VCO 10 IS a crap osci |, ator composed Qf transistor 

213, instances 135. 131. 132, capacitors 133, 
134, 136, 137, and choke coil 138. Since the chan- 
ss nel selection action is required, a channel selection 
voltage is supplied from the VCO control circuit 12 

°o^ V l raCt0r di0de 128 t^S" the resistance 
124. On the other hand, the signal for obtaining FM 
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modulation wave from the modulation driving circuit 
11 is supplied to the varactor diode 126 through 
resistance 123. The osciliation frequency is deter- 
mined by the input admittance of the varactor 
diodes 126, 128 and coil 125, and capacitors 133, 
134, 136 and transistor 213. As a result, the oscilla- 
tion signal is-suppiied to the VCO control circuit 12 
again for monitoring the mixer 3 and channel selec- 
tion frequency through the buffers 139, 140. 

Fig. 8 is. an embodiment of a practical com- 
position of the modulation driving circuit of the 
satellite broadcasting receiver of the invention. The 
demodulation signal entering from the PLL de- 
modulation circuit 5 is supplied to a differential 
amplifier composed of transistors 173, 174 and 
constant current source 183 through a DC blocking 
capacitor 185, and signals mutually reverse in 
phase are generated from the collector electrodes 
of the transistors 173, 1 74. These signals are fed to 
the base electrodes of the transistors 163, 164 
through the buffer transistors 171, 172, 170, 169. At 
this time, the resistances 179, 184, 180, 181 are 
bias resistances, and the resistances 167, 168, 
175, 176, 177, 178 are load resistances. The ca- 
pacitor 182 is for AC grounding. 

The transistors 159, 160, 161. 162, 163, 164 
are of double balance composition, making up a 
multiplier. On the other hand, the comparison result 
voltage entering from the output level comparator 
circuit 14 is supplied to the differential amplifier 
composed of transistors 155, 156 and constant, 
current source 1 57, and signals mutually reverse in 
phase are supplied to the collector electrodes of 
these transistors. Here, the resistances 153, 154 
are bias resistances, and the resistances 151, 152, 
1 50 are load resistances. The signal is supplied to 
the transistors 159, 160, 161, 162, and the base 
electrodes. 

In the load resistances 158, 166, by the signal 
level as a result of comparison of output level, 
signals reverse in phase of the demodulation signal 
are mutually synthesized, and hence the phase and 
amplitude vary. This output is supplied to the VCO 
10. 

The signal waveform at this time is shown in 
Fig. 16. In the diagram, curve a refers to the signal 
taken out of the PLL demodulation circuit 5, and it 
shows that the frequency shift becomes smaller as 
the time passes to become the preset frequency 
shift at time t1 . Curve b shows a comparison result 
signal composed by level comparison of the de- 
modulation signal. These two signals are supplied 
in the multiplier to produce signal c, in which the 
phase is reverse from time t1 and the frequency 
shift is expanded. 

Fig. 9 is an embodiment of practical circuits of 
AGO voltage generator circuit 8 and AGC detection 
circuit 9 of the satellite broadcasting receiver of the 



invention. The intermediate frequency signal enter- 
ing from an IF filter 4 is detected by a diode 188 
through a DC blocking capacitor 186 and is 
smoothed in a capacitor 190, and is supplied to the 

s AGC voltage generator circuit through buffer tran- 
sistors 191, 192. The resistances 187, 189, 193. 
194, 195 are bias resistances. 

On the other hand, the comparison result volt- 
age entering from the output level comparator cir- 

w cuit 14 is amplified by an amplifier 199 of which 
amplification is determined by the resistances 196. 
198. At this time, the diode 197 is used to limit so 
as not to be lower than the potential determined by 
the reference potential 200. Afterwards it enters the 

75 added 205. Here, the amplification factor is varied 
by the ratio of the resistances 202, 201, 204, and 
the amount of addition varies. The resistances 208, 
207, 209 are resistances for limiting the amplitude. 
The reference potential 206 determines the center 

20 voltage of the output potential. By synthesizing 
these two signals, the AGC by electric field inten- 
sity and operation of input level decrease to PLL 
demodulator when expanding the frequency shift 
may be effected. 

25 Fig. 14 is an embodiment in which the function 

of decrease of input level to the PLL demodulator 
when expanding the frequency shift is realized by 
decrease of the demodulation bandwidth directly 
by the PLL demodulator. The driving circuit 49 

30 having the function of AGC voltage generator cir- 
cuit 8 moves between the positions of the poles of 
the loop filter 47 composing the PLL demodulator 
to narrow the modulation bandwidth, thereby reduc- 
ing the noise electric power. As shown in Fig. 15, 

as the pole position of the open loop characteristic 
210 is changed from «2 to o>3, and the bandwidth 
is narrowed. The PLL demodulator is composed of 
phase comparator 46, VCO 48 and loop filter 47, 
and when synchronized with the signal entering 

40 from the IF filter in phase, the demodulation signal 
can be taken out from the output of the loop filter 
47. 



45 Claims 

1. A satellite broadcasting receiver for converting 
an FM signal into a fixed intermediate frequency by 
an oscillation circuit and a mixing circuit, de- 

50 modulating in a demodulation circuit through one 
filter, and delivering a signal from a demodulation 
signal processing circuit, comprising: 
output level setting means for setting a predeter- 
mined amplitude of the demodulation signal, 

55 comparing means for comparing the amplitude of 
the demodulation signal with the predetermined 
amplitude. 

modulation driving means for supplying the de- 
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modulation signal to the oscillation circuit while 
continuously changing the amplitude and polarity of 
the demodulation signal in response to an output of 
the comparing means, and 

AGC voltage generating means for generating an 
AGC voltage for controlling the input level to the 
demodulator according to the polarity of the de- 
modulation signal supplied to the oscillation circuit. 

2. A satellite broadcasting receiver of claim 1, 
wherein: 

the comparing means comprises means for clamp- 
ing the demoDuIation signal, means for slicing a 
part of the amplitude voltage, means for holding 
the peak voltage of the amplitude, and means for 
comparing the held peak voltage with a preset 
voltage. 

3. A satellite broadcasting receiver of claim 1 , 
wherein: 

the modulation driving means comprises means for 
producing differential voltages which are in phase 
with and opposite phase from the demodulation 
signal, and means for determining a synthetic ratio 
of the in-phase and opposite-phase differential vol- 
tages according the output from the comparing 
means. 

4. A satellite broadcasting receiver of claim 1 
wherein: 

the AGC voltage generating means synthesizes an 
AGC detection voltage and the output from the 
comparing means. 

5. A satellite broadcasting receiver of claim 4 
wherein: 

the AGC voltage generating means supplies a con- 
trol voltage to a high frequency amplifier provided 
before the mixing circuit. 

6. A satellite broadcasting receiver of claim 4 
wherein: 

the AGC voltage generating means supplies a con- 
trol voltage to an intermediate frequency amplifier 
disposed after the mixing circuit. 

7. A satellite broadcasting receiver of claim 1 
wherein: 

the output level setting means varies the preset 
amplitude according to a difference of the received 
modulation signal. 

8. A satellite broadcasting receiver of claim 1 
wherein: 

a plurality of demodulation signal processing cir- 
cuits are provided depending on a difference of the 
received modulation signal. 

9. A satellite broadcasting receiver of claim 8, 
further comprising a switch driving circuit for de^ 
tecting a part of the demodulation signals from the 
plurality of demodulation signal processing circuits 
and generating a switch changeover signal. 

10. A satellite broadcasting receiver of claim 9, 
further comprising switch circuits disposed in the 
outputs of the demodulation circuits and in the 
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output of the output level setting means, and when 
a desired demodulation signal is obtained, chan- 
geover action is effected by a driving signal from 
the switch driving circuit. 

11. A satellite broadcasting receiver of claim 8 
wherein: 

the demodulation signal processing circuit pro- 
cesses the conventional video signal and the ana- 
log frequency modulation sound carrier. 

12. A satellite broadcasting receiver of claim 11 
wherein: 

the demodulation signal processing circuit gener- 
ates a signal to the switch driving circuit depending 
on the amplitude level of the sound carrier. 

13. A satellite broadcasting receiver of claim 8 
wherein: 

the demodulation signal processing circuit pro- 
cesses the conventional video signal and digital 
phase modulation sound carrier. 

14. A satellite broadcasting receiver of claim 13 
wherein: 

the demodulation signal processing circuit gener- 
ates a signal to the switch driving circuit by clock 
synchronization of the digital sound. 

15. A satellite broadcasting receiver of claim 8 
wherein: 

the demodulation signal processing circuit pro- 
cesses the band-compressed video and sound sia- 
nals. a 
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© Radio waves used in broadcasting and commu- 
nications making use of broadcasting satellite and 
communication satellite are FM signals, and the fre- 
quency shift and exclusive bandwidth vary depend- 
ing on the modulation signal. The satellite broadcast- 
ing receiver is designed to control the frequency 
shift so that the amplitude of the demodulation signal 
be constant, thereby making uniform the bandwidth 
of the intermediate frequency filter, so as to be 
capable of receiving by one filter. At this time, the 




frequency shift can be controlled continuously, from 
large to small one, in a predetermined exclusive 
bandwidth. When further expanding the frequency 
shift, since the exclusive bandwidth is extended, and 
the noise electric power is increased and the receiv- 
ing sensitivity is lowered as compared with the ex- 
clusive machine. Accordingly, when expanding the 
frequency shift, the noise bandwidth is narrowed in 
the PLL demodulator, thereby enhancing the receiv- 
ing sensitivity. 
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